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YALE MEDICAL SOCIETY
January 13
THE INFLUENCE OF THE HYPERSENSITIVE STATE IN EXPERI-
MENTAL STREPTOCOCCUS VIRIDANS BACTEREMIA
DAVID WEISBERGER, D.M.D.
Simultaneous injections of horse serum and known quantities of organ-
isms were made into two groups of animals, one of which had been sensitized
to horse serum. Quantities which disappeared rapidly from the non-sensitized
animals gave positive culturcs for much longer periods in the sensitized group
and in some instances caused death. M. E. W.
SOME EFFECTS OF POSTERIOR PITUITARY ON WATER
METABOLISM
HENRY G. BARBOUR, M.D.
(To be published in full.)
THE EFFECTS OF THE INJECTION OF ACETYLCHOLINE ON
BLOOD FAT AND GLUCOSE
JOHN M. BRUHN, B.A., and HAROLD E. HIMwIcH, M.D.
Injections of acetylcholine into the superior pancreatoduodenal artery of
dogs anesthetized with amytal produces a decrease of blood fat and sugar
typical of insulin effect. The change is not altered by the previous use of
atropin or by making the injection into the jugular vein. The results seem
to support the theory that the parasympathetic acts by the liberation of
acetylcholine. M. E. W.
YALE MEDICAL SOCIETY
February 10
HOW DO PHYSICAL DEVIATIONS ARISE AND DEVELOP?
DR. CHARLES R. STOCKARD
Breeding experiments have shown that leg length is inherited as a
Mendelian dominant. Any number of combinations have been produced, all
supporting this finding. Leg length has been shown to be contained in one
factor, while chondrodystrophic facial changes involve three. The theory730 YALE JOURNAL OF BIOLOGY AND MEDICINE
that in crossing experiments disproportionate structures will be altered to
permit proper function is not universal. In one experimcnt using dogs of
different jaw lengths one of the F1 individuals had an upper jaw typical of
one parent and a lower typical of the other, but the difference between the
two was so great that the animal could not eat.
It was suggested that chondrodystrophy might be connected with thyroid
dysfunction. M. E. W.
YALE MEDICAL SOCIETY
March 9
OBSERVATIONS ON SUSCEPTIBILITY TO PNEUMOCOCCAL
PNEUMONIA
FRANCIS G. BLAKE, M.D.
Experiments in animals have suggested that basic active immunity to
pneumococcal infection may depend upon common species rather than upon
type-specific antibodies. To test this theory the titer of antipneumococcal
species (anti-P) agglutinins has been determined in 800 individuals from
birth to old age and the cumulative percentage curves for each of the titers
found (0 to 1:10,240) have been compared with morbidity rates of the
different types of pneumococcal pneumonia according to age. Silnce these
curves seem to show a significant relation between species agglutinins and
morbidity the work has been pursued further by studying the course of sub-
cutaneous pneumococcal infection in two groups of guinea pigs, those with
and those without species agglutinins in the blood. Guinea pigs with aggluti-
nins show a transient mild inflammatory reaction of 24 to 72 hours' duration
with prompt recovery, while those without agglutiniins show a severe spread-
ing cellulitis of 7 to 15 days' duration with death in over 50 per cent.
F. D. C.
OBSERVATIONS PERTAINING TO POSTMORTEM BACTERIOLOGY
CASPER G. BURN, M.D.
The belief that bacteria rapidly invade the body either from the respira-
tory or dig,estive tracts has been based on insufficient data. An analysis of
data obtained from 300 unselected necropsies, in which the heart, lungs, liver,
spleen and kidney were cultured, shows the frequency with which B. coli,
staphylococci and streptococci occur.
To inquire into the invasive properties of these organisms, cultures of
varying strengths were injccted into the right pleural cavities of animals sacri-
ficed for the purpose. In one series of animals kept at room temperatureB. coli and staphylococci were found in the organs examined bacteriologically
after from 5 to 48 hours. In another series kept i'n the ice-box under con-
ditions identical with those for human cadavers no growth was found even
though large injections of organisms were made. In each case the organ-
isms were recovered from the site of inoculation. It is significant that bacteria
obtained by examination of organs from autopsies made within four hours
after death did not differ in frequency from those performed 9 to 48 hours
after death. This seems to show that postmortem invasion does not account
for the presence of bacteria in the organs.
The organisms found in heart-blood cultures, which were the basis of
former stuidies, were almost always found in the other organs studied, but
the reverse was not true. This shows that the heart-blood cultures do not
indicate the true content of bacteria in the body. A. A. L.
THE DEVELOPMENT OF THE MENINGES
HAROLD S. BURR, PH.D.
Since the time of His and Kolliker the meninges have been regarded as
arising from the mesoderm. The non-mesodermal appearance of the cells
found in certain meningiomas, and Harvey's observations on the healing of
wounds to the meninges seemed to warrant a reinvestigation of this matter.
Furthermore, the meninges bear a relation to the central nervous system com-
parable to that which the sheath of Schwann (demonstrated to be of neural
crest and therefore ectodermal origin) bears to the nerve fiber.
Previous experiments on the salamander had demonstrated the ecto-
dermal origin of the pia-arachnoid and the mesodermal origin of the dura.
In these experiments chick embryos were used. Transplants of pieces of the
central nervous system without neural crest developed dense connective tissue
membranes comparable to the dura, but no leptomeninges. Similar trans-
plants including neural crests, however, showed development of all three
meningeal layers. This seems to indicate that in the chick, at least, the dura
is of mesodermal, the pia-arachnoid primarily of ectodermal oriLrin, the
delicate connective tissue framework of the adult tissue being added from the
mesoderm. A. A. L.
STUDIES OF OSMOTIC RELATIONS BETWEEN BLOOD AND
GASTRIC JUICE
ALFRED Z. GILMAN, PH.D., and GEORGE R. COWGILL, PH.D.
Osmotic pressure measurements on blood and gastric juice of dogs
were made after the vapor pressure method of A. V. Hill for the purpose of
studying electrolyte differences in these two fluids. After injections of
hypertonic salt solutions it was found that the osmotic pressure of the blood
and gastric juices paralleled each other with a rise and subsequent fall in a
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given period of time. Administration of water brought about a drop in
the osmotic pressure of both blood and gastric juice. The coefficient of cor-
relation between the osmotic pressure of the blood and gastric juice can be
expressed as follows: 'y = 0.865 +- 0.017 for 96 cases. The coefficient of
correlation between the osmotic pressure of gastric juice and the total chloride
concentration of the gastric juice has been determined for 87 cases as
y = 0.981 ± 0.0003. It was concluded that the osmotic pressure of the
blood modifies the concentration of chloride in the gastric juice. D. J. C.
DELTA OMEGA LECTURE
February 5
THE EPIDEMIOLOGY AND CONTROL OF SYPHILIS
DR. THOMAS PARRAN JR., Commissioner of Health, State of New York
In the study of syphilis we have neglected the straight epidemiological
attack. We should be as much interested in the control of its spread as we
are in that of other infectious diseases.
After giving a brief sketch of the history of syphilis, Dr. Parran discussed
the causative agent,-its morphology, its cultural characteristics, the many
unanswered questions concerning its infectivity, immunity and behavior in
early and late treatment, the problem of the chronic carrier, and conditions
relating to cure.
Statistical study shows that in the United States there are 875,000
cases of syphilis diagnosed per year, of which 408,000 are early syphilis. In
New York State 64 per cent of the cases of syphilis are treated by private
physicians, 36 per cent in clinics; 41 per cent of New York physicians
administer antiluetic treatment and of these 10 per cent treat 66-2/3 per
cent of the cases. Seventy-five per cent of luetics given treatment are treated
in clinics or by private physicians. Of the cases diagnosed as syphilis, 54
per cent are between the ages of 16 and 24. The sex distribution in 100,000
cases is: male, 67,800; female, 32,200. Six and one-half per cent of preg-
nant women also have syphilis. Of the negro population of the south 25
per cent are luetic. An important factor causing increase in the number
infected is the steadily growing amount of extramarital intercourse, with a
higher rate of infection in the lower classes.
The World War showed an increase in the syphilis rate, which reached
its peak in 1920. By 1926 this was decreased by a half, but since that date
it is again on the upswing. Comparing international figures, Berlin shows
a rate of 18 per cent, Switzerland 1 per cent, New York State 8.8 per cent.
732From consideration of a series of case reports it would appear that
syphilis is spread by a series of localized outbreaks and that the elimination of
the infective sources will rapidly decrease the incidence and wipe out the
epidemic in any community. J. C. L.
ALPHA OMEGA ALPHA SOCIETY LECTURE
February 9
RECENT INVESTIGATIONS IN THE FIELD OF RENAL PHYSIOLOGY
ALFRED NEWTON RICHARDS, PH.D.
The speaker described experiments done over a period of years, largely
by himself and his co-workers, which show that fluid separated from the blood
in its passage through the glomerular capillaries has the composition of an
ultrafiltrate from plasma. Glomerular fluid is obtained from frogs by the
introduction of a micropipette into the space within Bowman's capsule, the
tubule being blocked off by a microneedle. In the great majority of experi-
ments no suction has been exerted, though Dr. Richards does not believe it
would alter the natuire of the fluid obtained. There is no evidence to show
that the introduction of the needle deranges cellular activity in the glomerulus,
or that the fluid which is collected differs in any degree from that which
appears within the capsule under physiological conditions. The fluid obtained
is usually free from protein. The criticism that the process of collecting
glomerular fluid is analogous to that of "cupping" is unfounded.
The total molecular concentration (H. L. White), total electrolyte con-
centration, chloride, urea, glucose, and uric acid contents of glomerular fluid
have been compared with those of plasma and plasma ultrafiltrates. The
glomerular elimination of a number of injected dyes such as phenol red,
indigo carmine, and neutral red has also been studied quantitatively. With
the small amounts of fluid obtainable there is considerable error in the deter-
minations, but with a large number of trials the mean is seen to be identical
with the level in plasma or plasma ultrafiltrate. It may be argued that
data obtained in the frog are inapplicable to mammals, but histological analysis
shows that the epithelial cells of the glomerular membrane in the frog look
much more like secreting cells than do those of man.
The information gained as to the function of the glomerulus throws
much light on that of the tubules, for if the former is merely a filter, the
change in character of the urine must take place in the latter.
An analysis of the volume output of the functioning glomeruli shows
that a relatively enormous reabsorption of fluid must take place from the
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tubules. It is possible to illustrate this process by direct experiment. If
phenol red is injected into a tubule and the tubule blocked at successive
points, concentration of the dye is seen not to take place until after the
proximal convolution has been passed. The dye does not turn yellow until
the very end of the convoluted tubule, i. e., the fluid remains alkaline until
just before the collecting tubule is reached. The presence of chloride and
glucose in glomerular fluid and their absence from bladder urine prove the
existence of active power of the tubular epithelium to bring about the
reabsorption of these substances.
A final experiment on bichloride poisoning is of great clinical and patho-
logical interest. The glomeruli in the kidney of a frog which has received
a small dose of bichloride are eliminating fluid copiously; in fact, their fluid
output seems to be increased. However, no urine issues from the ureter,
and injected dye can only be followed a short way down the tubule. Histo-
logically, one notes degeneration of the tubular epithelium. The process
may be visualized thus: when the vitality of the tubular epithelium is elim-
inated, the glomerular filtrate is reabsorbed, just as any other tissue fluid
is reabsorbed. The vital functions of the living tubular epithelium include
not only the power to mediate an active reabsorption of certain constituents
of the glomerular fluid but also a selective impermeability which prevents the
reabsorption of certain other constituents. Both types of function are
damaged by bichloride. R. W. H.
ALPHA OMEGA ALPHA SOCIETY LECTURE
February 24
A NEW SYNDROME OF THE PITUITARY
HARVEY CUSHING, M.D.
In a monograph published in 1912 the lecturer described a polyglandular
syndrome in which there was a linking of the endocrine system. The pitu-
itary could be considered the master gland, e. g., in acromegaly the dominant
changes were in the pituitary but changes in the thyroid and adrenals were
also observed. It was postulated that a small adenoma, by causing hyper-
secretion, could produce a considerable effect upon the organism.
The anterior portion of the pituitary body contains three cellular ele-
ments, a non-granular neutrophil or chromophil, and granular chromophile
taking the (a) acid or (b) basic stain. Theoretically each can produce
individually peculiar adenomata. Tumors of the first two types and the
clinical pictures they present are well known. Basophilic adenomas, however,
have been rarely reported and these merely as incidental findings.
In 1912 the author reported the case of a young woman who developed
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a sudden painful obesity of the face and body though not of the extremities.
There were also amenorrhea, hypertrichosis, coarse flame-colored abdominal
striae, and multiple ecchymoses. The patient had hypertension, a mild
nephritis, a mild hypertrophy of the heart, and complained of back pain. The
case was considered one of polyglandular dysfunction, although some exam-
iners thought the adrenals played the dominant pathogenic role.
Since then twelve cases, 6 female and 6 male, having almost identical
pictures, have been reported in the literature. Further study demonstrated
multiple spontaneous fractures in some cases. Autopsy findings in some
showed osteomalacia or osteoporosis, hypertrophy of the adrenals, and occa-
sionally a small basophilic adenoma of the pituitary. Impressions varied from
adrenal tumors to hypofunction of the pituitary. Dr. H. Teal diagnosed
basophilic adenoma in his case clinically, and this was corroborated at autopsy.
Several others reported basophilic adenomas as incidental autopsy findings.
A case was reported in a physician with painful obesity, headache, hyper-
tension, hypertrichosis, uncontrollable glycosuria and azoturia. Though
radiographical examination was negative, basophilic adenoma was diagnosed
and radiation of the pituitary was administered with a marked recession
of symptoms.
It was concluded by the lecturer that probably the primary incitant in
many of these cases was a basophilic adenoma of the pituitarv which, though
small, produced this striking polyglandular syndrome because of the hyper-
secretory activity of the neoplasm. The changes in the adrenal were second-
ary or absent in some cases. This latter observation should stimulate pathol-
ogists to look for similar changes in the hypophysis. F. J. A.
NEW HAVEN MEDICAL ASSOCIATION
January 6
THE CLINICAL USE OF DIURETICS
DR. HERRMAN L. BLUMGART
A diuretic is any substance that increases the output of urine. Diuretics
are of value in many conditions such as infections, uremia, dehydration, and
conditions with edema. The last may be subdivided according to etiology
into renal, hepatic, or cardiac edemas, as well as edemas associated with
anemia with disturbances of nutrition.
Edema may be caused by slowed circulation with resultant increased
venous pressure, by decreased serum protein due to excessive loss of protein
in urine or to low protein intake, and by toxic effects on the capillaries.
Theoretically, diuretics may act on the kidneys or on the blood and body
fluids. Experimentally it has been shown that the action of a diuretic is to
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decrease the volume of interstitial fluid, the blood content changing only very
slightly.
Water is probably the best diuretic in infections and uremia. Dehydra-
tion caused by vomiting and diarrhea are best treated with saline and glucose.
Edemas of cardiac origin respond best to rest, limitation of fluid intake, and
digitalis. These failing, xanthine derivatives, theobromine, sodium salicylate,
or theocin may be added. The strongest diuretics are the mercurials,-nova-
surol or salyrgan,-given intravenously after intensive treatment with
ammonium chloride for at least 24 hours. In nephritic edemas mercurials
are contraindicated. The xanthines, though useful at times, are not without
danger. A low salt intake and low protein with sufficient calories plus
sodium bicarbonate frequently gives a satisfactory diuresis. F. j. A.
NEW HAVEN MEDICAL ASSOCIATION
February 3
AN EXPERIMENTAL STUDY OF THE EFFECT OF HYPERVENTI-
LATION ON THE EXCITABILITY OF THE MOTOR
CORTEX IN CATS
DR. J. G. DUSSER DE BARENNE
Investigation of the excitability of the cerebral cortex of the cat under
hyperventflation alone, and combined either with slight general strychnin-
ization or with local strychninization of the motor cortex showed that hyper-
ventilation alone increased the excitability in about 60 per cent of the cases,
while hyperventilation plus strychninization produced a marked increase in the
cortical excitability in every instance, and in several animals epileptiform
seizures were induced. B. B. S. B.
NEW HAVEN MEDICAL ASSOCIATION
February 17
THE TREATMENT OF ANEMIA
DR. WILLIAM P. MURPHY
In a brief review of the clinical features of primary anemia attention
was called to the relapsing nature of the disease, its tendency to affect the
mucous membrane of the mouth, the early appearance of central nervous
system disorders, and the presence of achlorhydria. For diagnosis it is impor-
tant to determine the volume of the red blood cells, the presence of macro-
cytes being particularly significant. The blood picture shows the effect of
treatment by an increase in the reticulocyte count.
736The general principles of liver treatment are well known, but attention
should be called to the necessity of continuous therapy to avoid danger of
progression of the central nervous system disturbance. The variation in
potency of the commercial extracts must be taken into account when figuring
dosage.
The results of the use of a new extract, suitable for intravenous and
intramuscular use, on thirty-five patients indicate that it is a satisfactory sub-
stitute for whole liver, and has some important advantages. The rise in
reticulocytes is more prompt and the effect of one injection lasts for a much
longer period. The length of this varies with each patient and must be deter-
mined individually, but is usually about three weeks. Another important
item is that the total cost of extract equivalent to liver is less than half that of
liver or liver extract for oral administration.
Secondary anemias were grouped into three divisions. First, those due
to hemorrhage, acute and chronic; second, idiopathic hypochromatic anemia
including nutritional anemia and the anemia of acute and chronic infections;
third, anemia of pregnancy. In all these, careful study has shown that the
supplementing of the usual iron therapy with whole liver is of distinct value,
but that addition of any of the liver extracts was without effect. M. E. W.
NEW HAVEN MEDICAL ASSOCIATION
March 2
DR. STEPHEN J. MAHER of New Haven gave an account of the life of
Robert Koch, dwelling particularly on Koch's discovery of the tubercle
bacillus, his use of a solid medium for isolating the organism, and the life-long
attempt of the great scientist to immunize by the use of tuberculin. Dr.
Maher also described some of his own studies with the tubercle bacillus and
demonstrated several of his tubercle bacillus mutations.
DR. HENRY B. RICHARDSON, Associate Professor of Medicine at Cornell
University, spoke about the respiratory metabolism of avian and human strains
of tubercle bacilli. The oxygen consumption of these organisms was deter-
mined by means of the Warburg manometer. The human strain (H37)
was cultivated on Long's medium, the growth so obtained being dried on
filter paper, weighed and placed in the Warburg vessels. The oxygen con-
sumption was measured at intervals during the life of the culture.
The constituent of Long's medium chiefly responsible for the increase in
02 consumption is glycerol. Four-fifths of the rise above the fasting-level
rate was due to this constituent alone, while asparagin and ammonium citrate
contributed slightly to the increase in respiratory rate. Although 5 per cent
of glycerol is necessary for abundant growth, a concentration of this sub-
stance as low as 0.02 per cent supplies enough energy for almost maximum
growth. Hence, glycerol may be a factor in the metabolism of the tubercle
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bacillus in man. Glucose also caused a distinct rise in respiration, as did
sodium lactate.
Caseous material from human tubercles, blood serum and the sodium salts
of palmitic, stearic, and oleic acids were also studied, since they are available
to the tubercle bacillus in human infection. All of these materials maintained
respiration for a period of hours.
The studies reported also showed that the tubercle bacillus is very resistant
to changes in the H-ion concentration, that the respiratory mechanism is not
markedly injured during starvation, and that an environment of pure nitrogen
destroys the ability of H37 to grow on Long's medium. The monocytes of
the tubercle also consume oxygen and these cells compete with the tubercle
bacillus for the oxygen present. The tubercle bacillus also has the ability to
produce anaerobically lactic acid and utilize this substance as a source of
energy. M. L. R.
NEW HAVEN MEDICAL ASSOCIATION
March 16
THE PRACTICAL APPLICATION OF BACTERIOPHAGE
DR. F. D'HERELLE
Observations on bacillary dysentery (Shiga type) showed that filtrates of
the sanguinopurulent stools had no effect on cultures isolated from these stools.
However, as soon as recovery took place and blood was no longer found,
filtrates of these stools caused a dissolution of the original culture.
The nature of this phenomenon has been investigated and it has been
shown that the lytic principle can be serially transmitted, is particulate, and has
a metabolism,-hence is living. These phenomena have been observed
repeatedly in typhoid, paratyphoid B, in Asiatic cholera, in bubonic plague,
in healing carbuncles, and in B. coli infections.
Favorable results in the use of bacteriophagc have been reported by the
author and by Raiga, Schultz, and Larkum. Other investigators, apparently
using the same methods, secured entirely negative results. These dis-
crepancies can be laid mostly to an impotent phage.
To be effective bacteriophage must be potent, must, in. the case of
staphylococcus, be polyvalent, must not be treated with antiseptics, and must
come in direct contact with the bacterial incitant. Thus, in furuncles bacteri-
ophage must be introduced into the area of redness; in abscesses, directly into
the abscess after withdrawal of some pus; in peritonitis into the peritoneal
cavity; in septicemia, into the blood-stream, etc.
In acute conditions a powerful bacteriophage has caused recovery in
80 to 90 per cent of the cases; in chronic conditions the recovery has been
about 50 per cent. In each case bacteriophage acts promptly or not at all.
F. J. A.
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